Abstract. We analyze formation of multifocus structure during the propagation of optical vortex with topological charge = 1 in fused silica at wavelength 1800 nm, which corresponds to region of anomalous group velocity dispersion. Propagation of pulse is accompanied by sequence of nonlinear focuses, where each focus is a high intensive ring.
Self-action of femtosecond pulses may tend to formation of spatially long structures with high intensity -filaments [1] . Propagation of laser pulses in the regime of anomalous group velocity dispersion (GVD) may be accompanied by formation of localized in space and time high intensive structures -"light bullets" [2, 3] . Filamentation in beams with smooth phase has been widely studied for Gaussian beams, Airy and Bessel beams [4] . Annular beams with spiral phase dislocation have zero field on optical axis and are often called optical vortices. Self-focusing of optical vortex in a medium with normal GVD was studied in [5, 6] . Filamentation of vortices often tends to breaking up into several hot points due to modulational instability [7] , but the distance of nonlinear focus can be less than the distance of modulational hot points formation. Thus, nonlinear focus preserves annular symmetry.
The formation of tubular filament with peak intensity 5 × 10 13 W/cm 2 and plasma electrons concentration 10 −3 0 of neutrals, was demonstrated in [9] for femtosecond optical vortex in fused silica with normal GVD at central wavelength 800 nm. This work is devoted to numerical simulations of optical vortex filamentation in the presence of anomalous GVD. We analyze dynamics of light bullets and evolution of fluence distribution of the pulse.
Numerical simulation of the optical vortex self-action is based on the system of equations for slowly varying complex amplitude of laser field ( , , , ) = ( , , ) and free electron concentration ( , ): is the critical power of self-focusing for optical vortex [5, 6] with topological charge = 1.
In the initial stage of vortex beam propagation the self-action yields narrowing ring in the beam cross-section, its radius being practically the same 0 = 100 m at = 0.9 cm (Fig. 1) . Peak intensity rises up to 1.5 × 10 13 W/cm 2 , ring width decreases in ~10 times, peak fluence is 0.07 J/cm 2 . This wave packet corresponds to the first nonlinear focus and can be considered as vortex bullet. Kerr's self-focusing is then stopped by linear diffraction, which is accompanied by flowing pulse energy towards the optical axis. Phase singularity prevents the appearance of the light field in the beam center and interference rings are formed at This research was supported by the RFBR grant 18-02-00624.
